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CHAPTER I 
INTRODUCTION 
Phaeosporotrichosis (Mariat ̂  si* * 196?) is a subcu­
taneous mycosis characterized by the development of a single 
nodular cyst, which may or may not ulcerate. Muscle, bone 
and lymphatic involvement is uncommon. Usually the disease 
is chronic with a prolonged incubation period, although 
spontaneous recovery is common. The histopathology includes 
epithelial hyperplasia and a granulomatous inflammatory 
response in the cyst center with microabscess formation, 
surrounded by a periphery of fibrin and necrotized tissue 
cells. Fungal cells and hyphae may occur intracellularly in 
macrophages, in giant cells, or free in tissue. 
The disease was originally described by de Beurmann and 
Gougerot in 1907 as quoted by Emmons et al. (1970). 
Gougerot observed the mycosis on the arm of a Senegalese man. 
In 1910 Matruchot named the isolated fungus Sporotrichum 
gougerotii (=Rhinocladiella mansonii, Schol-Schwartz (I968) 
comb. n.) because he observed pigmented filamentous mycelia, 
yeast-like sprouting spores, and blastospores borne later­
ally or terminally in groups of two or three on small sym-
podulae. R. mansonii is common to the soil and vegetation 
and is ubiquitous, although phaeosporotrichosis occurs pre­
dominantly in tropical climates. 
Phaeosporotrichosis heretofore has not been discussed 
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to a significant degree in the literature and has been 
largely unrecognized by mycologists and physicians. This 
has resulted from: (1) inadequate morphological character­
ization of the etiologic agent; (2) failure to recognize the 
disease as a separate clinical entity; (3) inadequate char­
acterization of the host response; and (4) lack of experi­
mental animal studies. 
The etiologic agent 
The nomenclature of R. mansonii has been a confusing 
issue among mycologists. Misinterpretations of morphologic 
characteristics and an unawareness of possible natural vari­
ations has led to a number of different binomials of what is 
often one and the same species. A brief historical review 
of the morphology and taxonomy of R. mansonii will illus­
trate this point. 
In letters cited by de Beurmann and Gougerot (Carrion 
and Silva, 1955)i Vuillemin suggested that Sporotrichum 
gougerotii be transferred to the genus Rhinocladium. Morpho­
logic descriptions were not presented. However, Grigoraki 
(1924), because he observed moniliform filaments, lateral or 
terminal blastospores occurring singly or in chains, and 
blastesis from single blastospores, transferred Rhinocladium 
gougerotii to the genus Dematium. In contrast, Langeron 
(1928) described a mycetoma caused by Torula .ieanselmei but 
observed that the etiologic agent produced spores arising 
pleurogenously on lateral or terminal sympodulae which were 
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similar to Matruchot's description of Sporotrichum 
gougerotii. Furthermore, Emmons (19^5) isolated an organism 
from a mycetoma of the hand similar to Langeron's Torula 
.ieanselmei although, in addition, Emmons observed tubular or 
flask-shaped conidiophores, with or without collarettes, 
which arose singly or in branched or unbranched groups. The 
presence of such phialides was the basis for his transfer­
ence of the organism to Phialophora. 
Berger and Langeron (19^9) described a mycetoma caused 
by Torula bergeri which also resembled Torula .ieanselmei 
with the exception that the former displayed submerged 
pseudomycelium only. However, Trejos (1953) found that 
under special conditions Torula bergeri did produce aerial 
mycelium along with cyclindrical or bottle-shaped conidio­
phores and distal conidial clusters. Flaring conidiophores 
were uncommon. He proposed synonomy between the two. 
Carrion (1950) studied Hormiscium dermatitidis and ob­
served Hormodendrum-, Phialophora- and Cladosporium-type 
sporulations and inaccurately tranferred the species to the 
genus Fonsecaea. Conant ̂  al. (1953) opposed Carrion and 
reclassified it as Hormodendrum dermatitidis. However, 
Emmons in 1963» as quoted by Schol-Schwartz (1968), noted 
phialospores and phialides and transferred the fungus to the 
genus Phialophora. 
Borelli (1955) also studied Hormiscium dermatitidis 
along with Phialophora .ieanselmei and Phialophora gougerotii. 
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and concluded that the three were identical due to their 
production of phialides, phialospores and blastospores. 
However, Carrion and Silva (1955)» after studying Pullularia 
spp., Phialophora spp., Rhinocladium spp., and Cladosporium 
spp., moved Phialophora gougerotii to the genus Cladosporium, 
Emmons (1966) and Mariat et 3^, (196?) disagreed, concluding 
the proper position to be in Phialophora. 
Schol-Schwartz (1968) reclassified Phialophora 
gougerotii as Rhinocladiella mansonii. She observed not 
only an ascogenous state in Dictyotrichiella, but also 
Cladosporium-, Phialophora- and sympodula-type s of conidial 
sporulation. R. mansonii is presently the accepted name for 
Sporotrichum gougerotii, Cladosporium gougerotii, Rhinoclad­
ium gougerotii, Torula .ieanselmei, Phialophora .jeanselmei, 
Pullularia jeanselmei, Torula bergeri, Hormiscium dermatit-
idis, Fonsecaea dermatitidis, and others (Schol-Schwartz, 
1968). 
The clinical disease 
Presently, there is a higher incidence of the subcutan­
eous mycoses than has been observed in the past, and even in 
the face of perplexing nomenclatural problems, it is becoming 
increasingly more important to recognize and characterize 
each (Emmons, 19^5). Phaeosporotrichosis, therefore, must be 
distinguished both clinically and histopathologically from 
classical sporotrichosis, the mycetomas and chromoblasto-
mycosis. 
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Classical sporotrichosis, the etiologic agent of which 
is Sporothrix schenckii, is characterized by subcutaneous 
nodular development, usually involving satellite-type migra­
tion up the lymphatics, and frequently is found in the bone, 
muscle fascia and the lungs. Nodules may or may not become 
ulcerative. The histopathology involves epithelial hyper­
keratosis and parakeratosis, giant cell formation, and a 
granulomatous inflammatory reaction within the abscess cen­
ter. Lymphocytes, eosinophils, plasma cells and occasional 
Russell bodies are present in the dermis. Secondary lesions 
along the lymphatics involve an epithelioid cell granuloma­
tous reaction and suppuration (Emmons £t ̂ ., 1970). 
S. schenckii is dimorphoric but occurs only in the yeast 
phase as a human pathogen. Cells in tissue may resemble 
"cigar" bodies or form the center of the "asteroid body" 
(Lurie, 1963). 
The term mycetoma designates those fungal infections in 
which there is a local abscess and swelling of the subcutan­
eous tissue, accompanied by sinus tract formation and the 
production of granules of fungi, fibrin and cell debris 
(Emmons, 19^5)• The clinical picture may vary according to 
the etiologic agent(s) and concomitant bacterial invasion. 
The histopathology includes a suppurative inflammatory reac­
tion accompanied by a giant cell granulomatous reaction. The 
mature mycetoma may involve skin, fascia, and bone, with pro­
gressive destruction of contiguous tissue and possible 
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dissemination via lymphatics and blood vessels. Tumefaction, 
deformity and multiple sinus tract formation may occur 
regionally (Emmons et , 1970). The most common etiologic 
agents reported are Madurella mycetoma. Allescheria boydii, 
Phialophora .ieanselmei, Cephalosporium recifei, G. falci-
forme and others (Emmons et al,, 1970). However, one should 
question the identity of the fungus denoted as Phialophora 
.ieanselmei, for according to Schol-Schwartz (I968) this or­
ganism is really Rhinocladiella mansonii. 
The chromoblastomycoses are characterized by verrucous, 
ulcerative lesions of the skin and subcutaneous tissue, of­
ten with papillomatous development (Wilson and Plunkett, 
1970). Bone and lymphatic involvement are uncommon. The 
disease tends to remain localized and chronic. The histo-
pathology includes hyperplasia of the dermis and hyperkera­
tosis and distortion of the corneous layer (Emmons, 19^5)» 
Polymorphonucleated granulocytes (PMNS) are usually scattered 
throughout the epidermis. A granulomatous reaction is seen 
in dermal layers with lymphocytes, PMNS, plasma cells, mono­
cytes, and occasional eosinophils, Russell bodies and giant 
cells (Wilson and Plunkett, 1970). Pigmented hyphae may re­
side in epithelial crusts, microabscesses, giant cells or be 
free in tissue. Sclerotic bodies are often observed and 
secondary pyogenic bacterial invasion is common. Etiologic 
agents are Phialophora verrucosa, P. pedrosoi and Cladospor-
ium carrionii (Kempson and Sternberg, 1963). 
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Case reports of phaeosporotrichosis in the literature 
are not substantial, making definite conclusions as to the 
true nature of the disease difficult. Clinical descriptions 
are often ambiguous and the histopathology has not been re­
ported or was grossly nondescript. At most, 50 cases of the 
disease have been reported, with 30 or less being accurately 
diagnosed (Di Salvo and Chew, 1968; Emmons et al., 1970). 
Recent case reports illustrate the ambiguity. 
Emmons (19^5) described a "mycetoma" caused by Phialo-
phora .ieanselmei on the hand, in which granules were hollow, 
irregularly walled, and filled with chlamydospores. This is 
in contrast to the typical granules of the mycetomas which 
are characteristically firm with radiating hyphae. No histo­
pathology was reported. It is possible that this was, in 
fact, phaeosporotrichosis. 
Carrion (1950) discussed a case of "chromoblastomycosis" 
in which a "typical nodule" was observed. Further clinical 
description is lacking, although morphologic descriptions of 
the etiologic agent, Hormiscium dermatitidis, are quite de­
finitive . 
Young and Ulrich (1953) reported a case of "sporotrich­
osis" caused by Sporotrichum gougerotii in which a single 
subcutaneous cyst was observed with no ulceration or further 
symptoms. The histopathology included a granulomatous in­
flammatory response in the cyst center, hyperplasia of the 
epithelium, and numerous pigmented cells occurring in 
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intracellular spaces» in macrophages and in giant cells. 
This is similar to the typical clinical picture of phaeo-
sporotrichosis. 
Carrion and Silva (1955) discussed a case of "sporo­
trichosis" caused by Cladosporium gougerotii in which spher­
ical pigmented fungal cells with a brownish-green protoplasm 
containing granules and refractile droplets were reported in 
tissue. These granules seem to resemble the sclerotic cells 
of chromoblastomycosis which are infrequent in the histo-
pathology of phaeosporotrichosis. 
The ambiguities in these case reports are quite appar­
ent when the clinical pictures presented are compared to 
Mariat's (Mariat ̂  , 196?) accepted description of 
phaeosporotrichosis. 
R. mansonii can also occur as an opportunistic pathogen 
in predisposed persons. Recently particular attention has 
been given to the increasing numbers of mycotic infections 
reported in persons debilitated by corticosteroid treatment 
(Louria et a^., I960) and hormone imbalance (Mankowski, 
1955)' An interesting discussion is presented by Di Salvo 
and Chew (1968) of a case of phaeosporotrichosis caused by 
Phialo-phora gougerotii in a male who had received 15 mg of 
prednisone daily for 5 years. A localized, ulcerating sub­
cutaneous abscess was observed and removed from the buttocks. 
Followup microscopic studies revealed a dense fibrous cyst 
wall, a granulomatous inflammatory response, giant cell 
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formation, and intracellular and extracellular hyphal frag­
ments. No granules were observed. 
Host response 
Characterization of the host's immune response and re­
ports of immunologic studies on R. mansonii are virtually 
absent from the literature. The fungus is ubiquitous and 
provides exposure to numerous persons; it also may share a 
number of common antigens with other dematiaceous fungi 
(Mariat et al., 196?). Therefore, in the characterization 
of the host response one must be aware of the possible oc­
curence of these factors. To date, there has been no con­
sideration given to such problems. However, attempts have 
been made to demonstrate iji vitro serologic relationships 
among various strains of dematiaceous fungi. Results, 
though, are still inconclusive. Stone (1930) demonstrated 
homology between Phialophora .ieanselmei and Sporotrichum 
gougerotii by complement fixation. Seeliger et al. (1959)t 
by the use of the agglutination reaction with formalized 
yeast phase cells and the precipitation reaction with par­
tially purified polysaccharide extracts, and Gordon and 
Al-Doory (19^5) by FA technique were able to demonstrate 
homology between Phialophora .ieanselmei and P. gougerotii. 
To date, serological studies support this synonomy proposed 
by Schol-Schwartz (1968). 
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Animal Studies 
Reports of experimental animal studies are also virtu­
ally absent from the literature. The only available reports 
are by Young and Ulrich (1953) and Mariat et s^. (196?) who 
injected Phialophora .ieanselmei and P. gougerotii. respec­
tively, intraperitoneally into mice. No pathology was ob­
served. However, intraperitoneal injections are purely art­
ificial routes of infection and do not take into account 
that the fungus normally infects only subcutaneous tissue. 
Because of the past nomenclatural problems surrounding 
R. mansonii, the lack of recognition of phaeosporotrichosis 
as a clinical entity, the poor characterization of host re­
sponse, and the scarcity of experimental studies, the follow­
ing problem was proposed: 
(A) to design an experimental animal model for 
phaeosporotrichosis; 
(B) to examine the model histologically and 
serologically during the course of infec­
tion; and 
(C) to correlate the experimental infection 
with the human disease as reported in the 
literature. 
CHAPTER II 
MATERIALS AND METHODS 
Isolates 
Dr. H. F. Hasenclever, National Institutes of Health 
(NIH), donated Sporotrichum gougerotii (isolates 7028, 7040, 
7045 and 7046), Cladosporium mansonii (858I and 8589) and 
Phialophora gougerotii (8732, 8733. 8736, 8738, 8749, 8750 
and 8753)5 Dr. L. Georg, National Center for Disease Control 
(NCDC), donated Phialophora .ieanselmei (B641) and Dr. J. J. 
Taylor, University of Montana, donated Cladosporium wer-
neckii (265 and 266, both originally from NCDC), Sporotrichum 
gougerotii (284, originally from NIH) and Sporothrix schenc-
kii (421). P. ieanselmei (283) was received from the Ameri­
can Type Culture Collection (ATCC 10224) (Isolates 265, 266 
and 421 were included as controls). 
Characterization of isolates 
Metabolic activities were determined by inoculating 
fungi on the following médiat Sabouraud Dextrose Agar, 
Difco (SAB); Mycobiotic Agar, Difco (MYCO)i arbutin agar 
composed of Nutrient Agar, Difco, with 2.5^ arbutin, 2.50 
yeast extract and 1 drop of 10$^ ferric chloride per plate 
(ARB); Urea Agar Base, Difco; Starch Agar, Difco (ST); gela­
tin agar composed of 8 g Nutrient Broth, Difco, 30 g Gelatin, 
Difco and 15 g Agar, Difco, per liter of water (GEL); Dnase 
11 
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Test Agar, Difco (DMA); milk composed of 7 g Plate Count 
Agar, Difco, and 6 g of dried milk per liter of water (MK) 
and human blood agar (BLD) composed of Trypticase Soy Agar, 
BBL, with Ifo NaCl and 5% human blood. All plates were incu­
bated at 26®C for 8 days. 
Effects of temperature on growth were studied by inocu­
lating fungi on BLD and SAB plates and incubating at 7®» 270, 
32®, 370 and 4.2% for 8 days. 
Types of sporulation were determined by inoculating SAB 
slide cultures as outlined by Rogers (1970). 
All isolates were tested in rabbits for virulence. In­
ocula were prepared from 8-day SAB broth cultures incubated 
with continuous shaking at 26®C. Hyphae were fractured in a 
blender, centrifuged and re suspended in sterile physiological 
saline to cell densities approximately 1»3» v/v. All inocu­
lations were subcutaneous. 
Animal Studies I 
Initial comparative infections with isolates 284 and 
421 involved both normal mice and mice predisposed with 
hydrocortisone (Celestone Soluspan, Sobering), Escherichia 
coli or 5^ hog gastric mucin. Routes and quantities of 
challenge injections were 0.25 ml intramuscular (IM), 0.5 ml 
intraperitoneal (IP), O.5 ml subcutaneous (SO), and 0.15 ml 
intracuadal (IC). EaCh hydrocortisone-treated mouse received 
1.0 mg hydrocortisone in sterile saline, IP, once a day for 
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5 days pre-challenge, then 1.0 mg hydrocortisone every other 
day for 6 days post-challenge. Each E. coli-treated mouse 
received 1.0 ml of a heat-killed 24-hr 37°G, TSA broth cul­
ture of E. coli, IP, on the day of challenge. Mucin-treated 
mice received 1.0 ml of a 505^ suspension of challenge inocu­
lum in Sfo gastric mucin, IP. Results of infections produced 
were recorded at 14 days. 
Infections for preliminary tissue studies were estab­
lished in mice using isolates 265, 266, 283 and 284, inject­
ing each SO (0.5 ml), IP (0.5 ml) and IG (0.I5 ml). Animals 
were sacrificed at 14 days and observable lesions excised 
and processed as outlined by Humason (I967). Lesions occur­
ring from IP injections were cultured on SAB, 
Preliminary attempts to sensitize a rabbit artificially 
involved inoculations into the foot pad of 1,0 ml of a 1«3» 
v/v, suspension of 284 mixed with an equal volume of Freund 
complete adjuvant. The animal was bled initially and then 
again at 21 days. Slide agglutination with a li5 dilution, 
v/v, of conidia and hyphae in saline, and precipitation re­
actions with a cell-free culture broth were also performed 
at this time. Booster injections were given on day 25 in 
the opposite foot pad. The rabbit was bled again for agglu­
tination and precipitation reactions on day 33* Slide agglu­
tination was also performed with all other isolates. On day 
39 rabbit 1 received a third booster, and on day 46 prelimin­
ary skin tests were attempted intradermally (ID) using heat-
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killed cells and cell-free culture broth of 284, and cell-
free culture broths only of all other isolates. Rabbit 2 
served as an unsensitized skin test control, and normal rab­
bit serum served as a control in the serological reactions. 
Animal Studies II 
The selection of the best isolate demonstrating typical 
phaeosporotrichosis was made after inoculating 0,2 ml of 1 x 
10^ cell suspensions of isolates B641, 7028, 7040, 8732, 
8736, 8738, 8749, 8750 and 8753 SG into rabbit 3. Viable 
cell counts of each inoculum were determined via standard 
plate count methods. The animal was bled initially, and 
then bled and observed at 28 days. 
The minimum infectious dose for isolate 8736 was ob­
tained by determining viable cell numbers in the inoculum 
(standard plate count method) and injecting 0.2 ml of con­
centrated and diluted cell suspensions (10"^, 10"^, 10"^, 
10"^) SO into rabbit 4. The animal was bled pre-injection 
and then bled and sacrificed at 28 days. 
Rabbit 5 was infected with isolate 8736 to study immune 
responses with FA technique as described later and agglutin­
ation, precipitation and skin test reactions. The animal 
was bled and inoculated with the minimum infectious dose, as 
determined in rabbit 4, on days 0, 7» 14, 21, 28, 35» ^5» 
and then bled and sacrificed on day 55* Agglutination reac­
tions were performed with a 1*5 dilution, v/v, of conidia 
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and hyphae in sterile saline. Precipitation reactions were 
performed with a It32 dilution of a saturated ammonium sul­
fate precipitate of protoplasm and an absolute ethanol pre­
cipitate of protoplasm. Skin test antigens were prepared 
from killed cells (merthiolate, 1:10,000), from cell-free 
filtrates of three-month asparagine-glucose and SAB broth 
cultures, from protoplasm of lysed 8-day SAB broth cultures 
(supernatent fluid from hyphae homogenized with glass beads 
for 35-60 minutes), from a saturated ammonium sulfate pre­
cipitate of the protoplasm, and from an absolute ethanol 
precipitate of the protoplasm. Normal rabbit serum was em­
ployed as a control in the serological reactions. Bovine 
serum albumin (BSA) and a normal rabbit inoculated intra-
dermally were incorporated as controls in the skin test re­
actions (0.1 g BSA in 5 ml sterile saline). Antigen suspen­
sions were injected on the fifty-third day of infection and 
read after 2, 4, 6, 8, 12, 15, 24, 36 and 48 hours. Skin 
tests containing 3*5, 7» 15» 30 and 60 Mg of a crude protein 
antigen quantitated by the method of Lowry ̂  al, (1951) were 
also injected to determine the minimal dose required for a 
detectable reaction. Tissue sections for FA studies were 
placed in three changes of sterile saline for a total of 6 
hours in the cold to remove excess antibody; further prepara­
tion followed procedures outlined by Ajello et a2. (I963). 
Rabbit 6 was infected with the minimum infectious dose 
of 8736 as defined for rabbit 4 to study gross pathology. 
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onset and course of agglutinin and precipitin titers, and 
skin test reactions during the period of infection. The 
animal was inoculated and bled on day 0. Clinical observa­
tions and bleedings for serological studies were taken on 
days 0, 7, 14, 21, 28, 35, ̂ 5» 59, 6?, 74, 81 and 91 after 
infection. Preparation of serological materials and con­
trols were the same as those described for rabbit 5* Skin 
tests with crude protein, ethanolic precipitate of proto­
plasm and whole protoplasm, prepared as described for rabbit 
5, were performed on days 35 and 55• 
Rabbit 7 was infected with the minimum infectious dose 
of 8736 as defined for rabbit 4 to determine the onset of 
positive skin test reactions and FA titers (Ajello et , 
1963). The animal was bled initially and on days 3» 5» 7» 
10 and 14 following infection. Skin tests with 15 Mg of 
protein as antigen were performed on days 0, 7 and 10. A 
normal rabbit was inoculated as a skin test control and rab­
bit serum from the initial bleeding was used as a control in 
the FA study. 
Lesions caused by 8736 were excised from rabbits 3» 4 
and 5 for histological studies 56, 28 and 55 days after in­
oculation, respectively. Tissues were processed and stained 
according to Humason (1967), except Ehrlich hematoxylin was 
used for 3 minutes and fast green for 6 seconds. 
Skin test antigens containing 15 MS of crude protein 
from saturated ammonium sulfate protein precipitates of 
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protoplasms from each isolate were injected ID into rabbit 5 
to determine cross reactivity. Isolates were also tested 
for cross reactivity to 8736 antiserum in agglutination re­
actions with a It5» v/v, dilution of conidia and hyphae in 
saline and in precipitation reactions with protein as anti­
gen. Normal rabbit serum was employed as a control. 
Photographs of slide cultures and abscesses were taken 
on Kodak 35 mm Tri-X film, magnification ^5X» Watson range 
and meter readings XlOO and 50, respectively, at 1/30 second. 
Negatives were processed according to instruction and printed 
on Kodabromide paper F'4. Prints were then mounted on card­
board and photographed on Kodak Contrast Process Ortho film, 
4x5 inches, at f8 for one second. Negatives were processed 
according to instruction and printed on Kodabromide paper 
G'4. 
CHAPTER III 
RESULTS 
The following isolates of Rhinocladiella mansonii grew 
on MYCO in the presence of 0.04^ cycloheximidei 7028, 7040, 
8733» 8736, 8738, 8749, 8753» 283, In contrast, R. mansonii 
isolates B641, 8732 and 8750 were sensitive to 0.04#, cyclo­
heximide. Isolates 7045 and 7046, 265 and 266, and 858I and 
8589 were identified as Sporothrix spp., Aureobasidium 
(Cladosporium) wemeckii and Aureobasidium spp., respectively. 
Because of lack of growth at 37°C and the production of blas-
tospores only, identification of 284 as R. mansonii was un­
certain. Further characterization of the isolates are des­
cribed in Table 1. 
Results from initial comparative infections caused by 
isolates 284 and 421 in both normal and predisposed mice are 
described in Table 2. 
Positive cultures of 265, 266, 283 and 284 were obtained 
on SAB from IP injections in mice (Table 1). Tissue sections 
of mouse lesions caused by isolates 284 and 266 demonstrated 
hyphal fragments, conidia and infiltrate within the abscess 
center, and numerous granulocytes, monocytes and lymphocytes 
within a border of fibroblast cells. A few conidia were ob­
served intracellularly in macrophages. Abscess diameters 
were approximately 2.4 x 2.8 mm and 3*2 x 4.0 mm, respectively. 
Isolate 266 evoked a similar cellular response with the 
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exception of microabscess formation within the lesion. The 
abscess diameters were 3»6 x 2.5 mm. Tissue sections of the 
lesion caused by isolate 283 demonstrated few fungal ele­
ments within the lesion and a poorly characterized host re­
sponse. IC injection sites were brittle and could not be 
sectioned. 
Because isolate 8736 best represented morphological 
(Table 1) and gross pathological (Table 3) descriptions of 
R. mansonii (Mariat ̂  al., 196?)» it was selected as the 
etiologic agent in the experimental model. 
The minimal infectious dose for isolate 8?j6 was estab­
lished at 1.27 X 10^ cells. . A characteristic nodule was 
produced which at 28 days had a diameter and height of 1.2 
and 0.8 cm, respectively, and demonstrated inflammation, in­
duration and slight necrosis. 
Agglutinin and precipitin titers for rabbit 5 infected 
with 8736 are described in Figure 1. The ammonium sulfate 
precipitate of 8736 protoplasm proved to be the most sensi­
tive assay system (Table 4) for detecting an immune response. 
The minimum dose for this antigen was established at 15 )ig. 
It was not possible to demonstrate immune globulin absorbed 
to fungal elements in lesions excised from the rabbit using 
indirect fluorescence techniques (Ajello , I963). All 
controls had titers less than 1*1, and/or failed to react. 
A positive delayed skin test response to 15 pg of crude 
protein antigen and a titer determined by FA were detected 
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7 days post-injection of 8736 in rabbit 7. 
Rabbit 1 sensitized with 284 had an agglutination titer 
of 1:8 against homologous antigen at 21 days post-inoculation 
and of l:l6 at 33 days post-inoculation. Rabbit serums were 
negative in precipitation reactions. Results from agglutin­
ation reactions of all other isolates in antiserum against 
284, and from skin tests with cell-free culture broths of 
all other isolates are described in Table 5» Controls were 
negative. 
Agglutinin and precipitin titers for rabbit 6 infected 
with 8736 are described in Figure 2. One week post-injection 
of 8736 SO into rabbit 6 slight nodule development with in­
flammation was apparent. At 14 days the infection was char­
acterized by induration and intense inflammation (diameter 
and thickness of nodules were 1.0 x 0.3 cm, respectively) 
which progressed at 21 days to a necrotic pustular abscess 
with slight scab formation (lesion I.5 x 0.6 cm). At 28 
days inflammation and induration began to subside with scab 
formation becoming prominent (lesion 2.0 x 0.2 cm). By 35 
days induration was undetectable, although scab formation 
persisted through day 4-5 at which time normal hair growth 
resumed. On days 35 and 59 the animal demonstrated positive 
delayed skin test reactions to crude protein, ethanol precip­
itate of protoplasm and whole protoplasmic antigens. Controls 
were negative. 
The histology of lesions excised from rabbits 3» 4 and 
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5 was as followsi an abscess about 6,9 x 6.1 mm from rabbit 
3 contained fungal elements, cellular debris, granulocytes, 
monocytes, lymphocytes and extravascular fluid within the 
abscess center, surrounded by a border of fibroblast cells. 
Hyperplasia of the epithelium was prominent. Dispersed 
throughout the lesion were numerous microabscesses with aver­
age diameters of 0.21 x 0.23 mm, in which densely clustered 
fungal elements were surrounded by granulocytes, monocytes, 
lymphocytes and fibroblast cells. An abscess 2.6 x 3'1 mm 
from rabbit 4 also revealed fungal elements, infiltrate and 
cellular debris located centrally within the abscess, sur­
rounded by granulocytes, monocytes and lymphocytes. A few 
blastospores were observed intracellular in macrophages. 
Only moderate hyperplasia of the epithelium and a mild fibro­
blastic response could be detected enclosing the abscess. 
Abscess sections from rabbit 5 were similar to those of rab­
bit 4 except they lacked microabscesses. Abscess diameters 
were 6.2 x 6.6 mm. Giant cells were not observed in any of 
the tissue sections, nor were granules, asteroid bodies or 
sclerotic bodies. 
Photographs of abscesses from sporotrichosis, chromo-
blastomycosis and the mycetomas, and photographs of slide 
cultures of 8736 and of an abscess caused by 8736 are demon­
strated in Figures 3 and 4, respectively. 
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1: Morphological and Metabolic Characterization 
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Table li Morphological and Metabolic Characterization 
of Isolates (continued) 
Types of 
Sporulation Ability to 
S S © Grow on SAB 
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87^9 4" 4" — 4" 4" — — 4-
8750 4" 4' -»4- 4- — — — — 
8753 4" 4" 4" 4" 4" — — 4" 
4 "  4 " * 4 "  4 " — »  mm mm mm 
^ All isolates failed to lyse RBC, to hydrolyze GEL, 
MK and urea, and to grow at 7° and 42®G, All iso­
lates grew on SAB and at 27®C, Isolates 421, 265, 
266, 283, 284 and 8736 grew well in all concentra­
tions of human serum and, with the exceptions of 
8581 and 8589, all isolates demonstrated virulence 
in rabbits by producing dermal lesions following 
injection. 
** Contains 0.4 g cycloheximide (as "Actidione", Upjohn) 
\ 
per liter. 
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Table 2i Infections in Mice 
Route of Nature of Proportion with Site of 
Injection Inoculum Pathology Pathology 
IP 284 4/5 (2 liver, 2 mesentery) 
284 + E. coli 3/5 (liver, mesentery) 
284 + Hydrocortisone 4/5 (3 liver, 1 mesentery) 
284 + mucin 5/5 (3 liver, 2 mesentery) 
421 5/5 (liver, spleen, mesen­
tery) 
sc 284 0/5 
284 + E. coli 1/5 
284 + Hydrocortisone 1/5 
421 3/5 
IM 284 1/5 (?) 
284 + E. coli 1/5 (?) 
284 + Hydrocortisone 1/5 (?) 
421 3/5 
IC 284 
421 
1/5 
5/5 
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Table 3* Determination of the Isolate Demonstrating 
Typical Phaeosporotrichosis (1 x 109 cells) 
Isolates netrorNoduirtcm) Characteristics 
b641 1,8, 0.5 inflammation 
7028 1.5, 0.7 induration, inflammation 
necrosis 
7040 1.8, 1.1 induration, inflammation 
8732 0 . 9 »  0.4 inflammation 
8736 1.4, 1.0 induration, inflammation 
necrosis 
8738 1.9# 0.6 induration, inflammation 
8749 1 . 0 ,  0 . 5  inflammation 
8750 2.1, 0 . 5  inflammation 
8753 1.2, 0.4 inflammation 
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Table 4* Skin Test Reactions in Rabbit 5 Infected with 8736* 
Antigen Skin Response 
Injected (Lesion Diameter in cm) 
24 hr 36 hr 
Crude Protein 2.0 2.3 
Ethanol Precipitate of Protoplasm 1.2 1.5 
Whole Protoplasm 0.8 1.1 
* Asparagine-glueose culture filtrate, SAB culture filtrate 
and cells killed with 1:10,000 merthiolate gave question­
able results with erythema only. The crude protein frac­
tion was selected for further study. 
Table 5« Serological Cross Reactivity of Strains of R. mansonii. 
Isolates agglu­
tinating in 284 
antiserum* 
Agglutinin titers 
with 8736 anti­
serum* 
Precipitin titers 
with 8736 anti­
serum* 
Isolates react­
ing in skin 
tests in a rab­
bit infected 
with 8736* 
Isolates react­
ing in skin 
tests in a rab­
bit infected 
with 284**** 
265 8736 1:16 8736 1:8*** 8736 8732 
8738 8738 1:4 8738 1:2 8738 8750 
7028 7028 1:4 265 1:4 7028 7028 
284 1:16** 8733 1:2 265 284 
283 266 
8732 7046 
8733 8732 
8750 B641 
* Whole cell preparations were employed in agglutination reactions (columns 1 and 2) 
and ammonium sulfate protein precipitates of protoplasm were employed in precipita­
tion (column 3) and skin reactions (column 4). 
** Titers were not determined for the other isolates. 
*** The precipitin band with 8736 was distinct whereas the bands caused by 8733» 8738 
and 265 were diffuse indicating the presence of more than one antigenic complex. 
**** Culture broths were used as antigen in skin tests. w 
1:32 
1:16 
1:2 
1:1 
21 
Days 
Figure 1: Serum agglutination and precipitation titers in 
rabbit 5 infected with isolate 8736: agglutination 
with whole cellsi precipitation with cytoplasmic crude 
protein fraction; precipitation with ethanol precipitate 
of protoplasm. 
N> 
co 
1:16 
1*8 
1*4 
1*2 
1*1 
21 
Days 
Figure 2 :  Serum agglutination and precipitation titers in rabbit 6 infected 
with isolate 8736* agglutination with whole cellsj precipitation with 
cytoplasmic crude protein fraction; precipitation with ethanol precipitate 
of protoplasm. 
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CHAPTER IV 
DISCUSSION 
The importance of establishing and studying experimen­
tal phaeosporotrichosis cannot be overemphasized if the 
present ambiguities concerning the disease and its etiologic 
agent are to be understood or in part erased. Both Rhino-
cladiella mansonii and phaeosporotrichosis are mostly un­
known by mycologists, physicians and other researchers, leav­
ing a rather formidable gap in our knowledge of the nature of 
the fungus and the pathology of the mycosis it produces. 
The irregularities displayed by the isolates in morph­
ology, metabolism and temperature tolerance alone make it 
evident that the characterization of R. mansonii is a per­
plexing problem. With the exceptions of 421, 265 and 266 
which served as controls, all other isolates were received 
as either R. mansonii or under synonyms for R. mansortii. 
Yet it was possible to make positive identification of 70^5 
and 7046 as Sporothrix spp. and 8581 and 8589 as Aureobasid-
ium spp. Even among those fungi grouped as R. mansonii tre­
mendous variations were evident. Laboratory conditions, 
such as temperature, humidity, growth media, etc., may have 
influenced sporulation or metabolic activities magnifying 
these variations. Yet their existence must be recognized as 
causing mycologists and physicians difficulty in diagnosing 
phaeosporotrichosis and/or identifying the etiologic agent. 
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Experimental data on phaeosporotrichosis is virtually 
absent from the available literature on the disease. Only 
two attempts at establishing artificial infections have been 
reported, those of Young and Ulrich (1953) and of Mariat ̂  
al» (1967) who unsuccessfully employed the IP route of inoc­
ulation. It seemed plausible then to use as many different 
routes of inoculation as possible, and to attempt predispos­
ition to the fungal infections (Mankowski _et al., 1953} 
Louria ̂  al., i96o; Busailah and Everson, I96I» Di Salvo, 
1967» and Di Salvo and Chew, i968). Therefore, hydrocorti­
sone and 5^ hog gastric mucin were employed as predisposing 
factors. Furthermore, in phaeosporotrichosis R. mansonii is 
usually injected directly from the soil into the subcutaneous 
tissue and it was thought that endotoxin-containing gram neg­
ative bacilli from the soil may enhance the infectious pro­
cess. Consequently, heat-killed E. coli cells were also 
used. However, as suggested by results from injections in 
mice, predisposing factors made no appreciable difference in 
the numbers of animals demonstrating pathological change. 
It seemed then that the route of injection, strain variabil­
ity and concentration of inoculum could be more important 
factors in designing the experimental model. 
The portal of entry seemed a critical factor in the es­
tablishment of an experimental model. Since the natural 
route of infection in phaeosporotrichosis is through the sub­
cutaneous tissue, to compare clinical observations and 
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histology of the animal model to human phaeosporotrichosis, 
a subcutaneous injection route would be required. Fortun­
ately, as results from both mice and rabbit infections in­
dicated, this was accomplished. The IP route was also a 
successful route for establishing infections but was not the 
desired portal of entry. Possible failures in previous at­
tempts to establish infections intraperitoneally (Young and 
Ulrich, 1953? and Mariat et al., I967) could be attributed 
to temperature tolerance. As studies indicated, some 
strains of R. mansonii may not be able to tolerate internal 
body temperatures. An inconsistency was observed in that 
isolate 284 which could not grow in laboratory media at 37®C 
did produce lesions when injected IP into mice. Possibly 
the large inoculum, the short l4-day incubation period or a 
subminimal growth medium could account for this. 
Included in the Schol-Schwartz (i968) classification of 
R. mansonii are many fungi that previously had been classi­
fied erroneously or misIdentified. The rather general cri­
teria upon which she based her classification suggested that 
strain variation (which was demonstrated in the morphological 
and metabolic studies here) may evoke dissimilar pathological 
and clinical pictures in the animal model. Therefore, it be­
came necessary to select the best isolate that demonstrated 
"typical" phaeosporotrichosis (Mariat et , 196?) in an ex­
perimental infection. Upon termination of the 28-day experi­
mental period, isolate 8736 which caused the formation of a 
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necrotic, pustular abscess with intense inflammation and in­
duration, was the strain of choice. Less pronounced re­
sponses were evoked by all the other isolates. Strain 7028, 
the second most infectious isolate, produced a smaller 
lesion and grew more slowly in SAB broth cultures. The 
characteristic nodule produced in phaeosporotrichosis is not 
always of the ulcerative type, but it was hoped that an iso­
late stimulating such a response may have been more patho­
genic in the rabbit host and/or have evoked a more defined 
histological picture. It is also significant that isolate 
8736 shared the same characteristics as those demonstrated 
by the majority of all R. mansonii isolates. 
The two reports in the literature on experimental phaeo­
sporotrichosis (Young and Ulrich, 1953» and Mariat et al., 
1967) do not mention concentrations of inocula used in 
attempts to establish infection, nor are data available on 
experimental procedures in the mycetomas or chromoblasto-
mycoses. Mariat (1969), however, reported that in two ex­
perimental studies with S. schenckii IP doses of 1.4 x 10^ 
7 
and 1.0 x 10 cells were necessary to establish infections 
in guinea pigs. Lodmell and Taylor (1962) reported that 4.5 
k 
X 10 infective units of B. dermatitidis were necessary to 
establish IP infection in mice. Both of these studies sug­
gest that large numbers of cells were required to establish 
infection, and although species of fungi and route of injec­
tion differed from those used in this animal model, the 
minimum dose for 8736 of 1.25 x 10^ cells in subcutaneous 
infections is not significantly different. To correlate 
this experimental value to numbers of fungal elements re­
sponsible for human phaeosporotrichosis would be difficult. 
Natural or acquired immunity, susceptibility of host tis­
sues, predisposition, trauma, etc., are possible factors 
requiring awareness, although they are not discussed in the 
literature on this mycosis. 
Interpretation of the serological data presents a for­
midable task. Immunology of the mycoses in general suffers 
from lack of interpretation of data and inadequate charac­
terization of host responses. However, the practicability 
and significance of serological procedures to diagnose or 
characterize fungal infections must be carefully considered. 
In many instances serology is unnecessary. Etiologic agents 
and diseases may be identified on a clinical basis or upon 
microscopic examination of biopsy materials or growth of 
fungi in culture media. Furthermore, fungi are ubiquitous 
and may provide varying degrees of normal exposure to per­
sons, in which case interpretation of serum titers and skin 
test reactions must include possibilities for cross reactiv­
ity, asymptomatic infections, and acute, convalescent and 
postrecovery states of disease. 
Serological methods in investigations of the mycetomas 
and chromoblastomycoses are not routinely employed. The 
numerous etiologic agents, concomitant bacterial invasion. 
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and diagnoses based upon microscopic examination of granules, 
superficial abscess crusts and growth of fungi on culture 
media have made such procedures impractical and unnecessary. 
Agglutinin and precipitin titers are demonstrable in 
sporotrichosis, although they may vary tremendously and can­
not be correlated with pathology or prognosis. For example, 
Lurie (1948) was able to demonstrate agglutinin titer 1:20 
to 1*1500 in human infections and of 1:640 to 1:1280 in ex­
perimental infections in rabbits. Norden (1951) demonstrated 
agglutinin titers of 1:640 and precipitin titers of 1:4 in 
serum from infected rabbits 15 and 20 days after intravenous 
injection of mycelial phase antigen. Skin reactions of the 
delayed type with sporotrichin as antigen are demonstrable, 
but are not diagnostic and fail to differentiate among 
asymptomatic, chronic and acute stages of infection. 
Even in pulmonary mycoses, serum titers and delayed 
skin reactions have to be interpreted delicately. Agglutinin 
and precipitin titers are low and often do not differentiate 
among subclinical, chronic or acute states of infection. 
Skin reactions also may not differentiate between active or 
subclinical states of infection, and may give false reactions 
in acute infections. In blastomycosis, agglutination and 
precipitation reactions demonstrate serum titers of only 
1:25 and 1:20, respectively, which arise within the first 
month of infection (Kallos and Waksman, 1963). Blastomycin 
skin tests may be considered diagnostic when supported by 
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pathological studies, although positive tests can occur in 
histoplasmosis. Low precipitin titers of li32 which arise 
1-6 months post-infection (Salvin and Purcolow, 195^)* and 
agglutinin titers of 1:20 to 1*320 which arise one week 
post-infection and may decline after two weeks (Cozad, 1958), 
are considered significant in histoplasmosis. Skin tests 
with histoplasmin, again, only are considered diagnostic 
when accompanied by pathologic studies. In coccidioidomyco­
sis precipitin titers of 1*8 to 1;40 may appear within two 
weeks of infection, peak, and decline after the third or 
fourth week (Smith et al., 1950). The coccidioidin skin 
test demonstrates exposure to Ç. immitis, but is not a meas­
ure of immunity, though may have prognostic as well as diag­
nostic value (Emmons ̂  al., 1970). * 
It is apparent that the etiologic agents of the various 
mycoses differ in their antigenic properties and that serum 
titers are not always indicative of the severity of disease. 
In many instances humoral antibody may play only a minor 
role in host defense mechanisms compared to cellular immun­
ity, or humoral antibodies demonstrable by present serologi­
cal techniques may be unrelated to antibodies conferring 
protection. 
Serum titers in experimental phaeosporotrichosis were 
low. In rabbit 5 infected periodically with 8736 and in 
rabbit 6 infected with only a single dose of 8736, the onset, 
peak and decline of agglutinin titers followed similar 
patterns (see Figures 1 and 2), Rabbit 6 initially demon­
strated a faster rise in titer, but this could be attributed 
to slight variation in concentrations of inocula, and/or 
differences in immune systems or susceptibility of tissues. 
With respect to the pathology observed in each animal, the 
lesion in rabbit 6 had spontaneously healed 45 days post-
injection while rabbit 5 at ̂ 5 days still had necrotic pus­
tular abscesses from the weekly injections of inoculum. It 
appears that the titer in the latter rabbit did not corre­
late with the infection, and that antibody demonstrated was 
unrelated to resistence. Taking into account concentrations 
of inocula and route of injection, it is unlikely that the 
repeated injection of antigen desensitized the animal caus­
ing the decline in titer. 
The agglutinin titers of rabbit 6 peaked and declined 
approximately one week after the lesion reached its maximum, 
which suggests a relationship between antibody demonstrated 
and remission of infection. However, it would be short­
sighted at this point to make definite conclusions. To 
state that antibody demonstrated signified protection or 
presence of fungal cells would attach importance to a very 
small deviation in titer, which is not consistent with the 
observations reported in other mycotic infections, and would 
be incongruent with the fact that agglutinin titers from 
rabbit 5 declined during active infection. If the synthesis 
of antibody was dependent upon the presence of fungal cells. 
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as is indicated by titers from rabbit 6, then titers from 
rabbit 5 should not have declined. 
Though ancillary to the discussion of the experimental 
model, it is interesting to note that rabbit 1, sensitized 
periodically with killed 284 in Preund complete adjuvant, 
developed agglutinin titers equivalent to those of infected 
rabbits 5 and 6. Agglutination reactions were not performed 
after 33 days so further elaboration of similarities among 
these animals is not possible. (Experiments on rabbit 1 
were to serve only as a guide for further immunological 
study). 
It is difficult to interpret the significance of precip­
itation reactions in experimental phaeosporotrichosis. In 
both rabbits 5 and 6 titers were low and may reflect the fol­
lowing: the degree of sensitivity of precipitation proce­
dures in detecting antibody; the degree of sensitivity of 
the assay methods in detecting antibody, and the fact that 
both are fractions of cytoplasmic protoplasm which, in vivo, 
may require fungal cells to be lysed before they are exposed; 
or that these titers may not measure immunity. 
Titers in rabbit 6 detectable with crude protein anti­
gen peaked and declined 4 weeks after the lesion had reached 
its maximum. This suggests that the antibody demonstrated 
is not related to protection, though could signify the pres­
ence of fungal cells in the lesion. The nodule on rabbit 6 
had become flattened and nondescript two weeks after the 
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lesion had reached its maximum, yet scab formation persisted 
for an additional 3 weeks, indicating that fungal elements 
in the subcutaneous tissue were still present long after the 
infection had subsided. Although undetectable in clinical 
observations, it is probable then that cells remained in the 
lesion for as long as 50 to 60 days, explaining the peak and 
decline of precipitin titers. There is a difference in the 
height of titers demonstrated with crude protein and ethanol 
precipitate, but this is probably due to differences in the 
sensitivity of the assay systems. 
Precipitin titers for rabbits 5 and 6 cannot be corre­
lated for rabbit 5 was sacrificed before titers appeared to 
peak or decline. However, the onset of the titers and the 
sensitivity of the protein assay methods were comparable for 
both rabbits. 
One of the greatest factors to be cognizant of in study­
ing the mycoses is that of strain variability. This is es­
pecially prominent in the subcutaneous infections where num­
erous fungi are responsible for but a few clinically distin­
guishable diseases. It was hoped that by the use of agglu­
tination, precipitation and skin test reactions isolates 
grouped as R. mansonii could be further characterized and 
identical strains denoted. Isolates 7028, 8736, 8738, 8749 
and 8753 displayed identical morphological and physiological 
features, yet only 8738 demonstrated cross reactivity with 
8736 antisera in all of the aforementioned reactions (see 
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Table V). Isolate 7028 demonstrated cross reactivity with 
8736 in agglutination and skin test reactions, but not in 
precipitation reactions. Isolate 265» identified as Aureo-
basidium werneckii, also demonstrated cross reactivity with 
8736-in agglutination and skin test reactions, though dif­
fers significantly morphologically and metabolically. Anti-
sera from rabbit 1, injected with isolate 284, which could 
not be positively identified as R. mansonii. did not agglu­
tinate cells of 8736, although it did react with cells of 
other isolates which demonstrated some cross reactivity with 
8736. It appears then that isolates grouped as R, mansonii, 
except 8738 and 7028 which shared many common properties with 
8736, represent a composite of morphological, metabolic and 
antigenic properties, some of which are also common to other 
species of dematiaceous fungi. This suggests that the cri­
teria upon which the classification of R. mansonii is estab­
lished may not be specific enough to exclude other species, 
or that present laboratory procedures are not adequate to 
differentiate among the various dematiaceous fungi. 
Antigens used for intradermal injection evoked skin re­
actions which were not specific for phaeosporotrichosis. 
Cross reactivity, which has thus far prohibited the develop­
ment of specific skin test antigens for the mycetomas and 
chromoblastomycoses, also plays a dominant role in the pres­
ent experimental model. However, specificity is secondary 
to the fact that the delayed type reaction observed indicated 
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an excellent cellular response in the rabbit to 8736. At no 
time was the immediate reaction observed'either with crude 
protein antigen or other antigenic preparations. This lends 
credibility to interpretation of serum titers in rabbits 5 
and 6, in which cases antibody demonstrated could not be 
correlated with protection. It is also significant that the 
delayed reaction could be demonstrated as early as 7 days 
post-injection of the minimum dose of 8736 into rabbit 7, 
and as late as 55 days post-injection of the same into rabbit 
6, whose lesion had already spontaneously recovered. R. 
mansonii obviously has the ability to stimulate a cellular 
response in the rabbit within a short period of time as a 
defense against infection, which, as indicated, may also pro­
vide some degree of protection against reinfection at a later 
time. However, both the onset and duration of detectable de­
layed skin reactions is likely to vary depending upon strain 
of R. mansonii and host. 
It was hoped that by the indirect fluorescence technique 
it would be possible to demonstrate immune globulin adsorbed 
to fungal elements in lesions as a means of further charac­
terizing the host response. This, however, was not possible 
because of a low serum titer or lack of sufficient antibody 
in tissue sections to obtain fluorescence. It was possible 
to detect humoral antibody with the indirect fluorescence 
technique 7 days post-injection of 8736 into rabbit 7. This 
indicated that some antigenic factor of the cells was rapidly 
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detected by the immune system, but because of difficulty in 
determining a titer the significance of the antibody demon­
strated cannot be determined. The technique could have 
clinical significance if the antibody detected were speci­
fic for R. mansonii. However, because of poor fluorescence 
it did not seem feasible to determine cross reactivity with 
other isolates. 
Histopathology of phaeosporotrichosis as reported in 
the literature (Young and Ulrich, 1953; Mariat , 196?i 
Di Salvo and Chew, 1968) was reflected in the histological 
observations of lesions caused by isolate 8736. The accumu­
lation of granulocytes, monocytes and lymphocytes within the 
abscess center, surrounded by a border of fibroblast cells, 
indicated an excellent cellular response to the organism. 
The demonstration of fungal elements both free in tissue and 
intracellular in macrophages revealed the ability of the fun­
gus to proliferate, _in vivo, and that the clinical signs ob­
served in the experimental model were the result of an active 
infection and not just irritation due to the presence of fun­
gal agents. The excellent fibroblastic response and the oc­
currence of microabscesses further demonstrated active infec­
tion and subsequent host response to infection in walling off 
fungal particles. This defense mechanism, depending upon the 
differences in pathogenicity of the R. mansonii isolate caus­
ing infection, could be responsible for spontaneous recovery 
or could provide a protective locus allowing the fungus to 
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proliferate ot reach equilibrium within host tissue, result­
ing in a prolonged incubation period or a chronic state of 
disease. Susceptibility of tissues and competence of host 
immune systems, though, would also be contributing factors. 
For example, rabbits 3 and 5 received approximately the same 
concentration of inocula, although lesions excised 55 days 
post-injection revealed microabscess formation in rabbit 3 
only. Lesions from rabbit 4 which received a minimum dose 
of 8736 also did not demonstrate microabscesses, although in 
this case the abscess was excised 28 days post-injection. 
Furthermore, in all abscesses there were a few fungal ele­
ments observed outside zones of cellular reactions, indicat­
ing that the quantity of cells present may also influence 
the host response. 
It is interesting to note that tissue sections of mouse 
lesions caused by isolate 265 also demonstrated microabscess 
formation, though mouse lesions caused by 284 and 266 did 
not. Isolates 265 and 266 were identified as Aureobasidium 
(Cladosporium) werneckii and isolate 284 possibly as R. man-
sonii. A. werneckii, the etiologic agent of tinea nigra, is 
a superficial skin pathogen limited to the stratum corneum. 
There is no available information on subcutaneous infections 
caused by this fungus because these do not occur. It is 
possible, therefore, that the microabscess formations observed 
in this histological study are not uncommon for this agent. 
Furthermore, isolate 283 which was identified as R. mansonii 
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produced a lesion but failed to elicit a defined host re­
sponse. 
It appears that the strains of R. mansonii and host em­
ployed in experimental infections influenced the pathologi­
cal changes observed. However» neither the R. mansonii 
isolates nor 265 or 266 employed in histologic studies dis­
played histological findings similar to chromoblastomycoses, 
sporotrichosis, or the mycetomas. Those of phaeosporotrich-
osis, except for minor differences in host responses, could 
be distinguished as a separate clinical entity, never dis­
playing asteroid bodies, sclerotic bodies, or granules (see 
Figure 1). Isolates 265 and 266 which also displayed histol­
ogical findings similar to those of phaeosporotrichosis sug­
gest that the histopathological picture of phaeosporotricho­
sis may be descriptive enough to differentiate it from the 
other subcutaneous mycoses, but may not be descriptive 
enough to demonstrate differences among the various strains 
of R. mansonii or fungi resembling R. mansonii accidentally 
introduced into subcutaneous tissues. 
CHAPTER V 
SUMMARY 
Because of nomenclatural problems surrounding Rhinocla-
diella mansonii, the failure to recognize phaeosporotricho­
sis as a separate clinical entity,.the poor characterization 
of host response and lack of complementary animal studies, 
it was necessary to establish and study phaeosporotrichosis 
experimentally. Isolates were received as either R. mansonii 
or under synonyms of R. mansonii (Schol-Schwartz, i968). All 
were studied morphologically, metabolically and were tested 
in rabbits for virulence. Isolate 8736, best representing 
R, mansonii (Mariat ̂  , 196?), was chosen as the etiol-
ogic agent for the study. Attempts were made to denote 
strains identical to 8736, but with the exceptions of 7028 
and 8738» all varied significantly. 
A minimum infecting dose was established for 8736 at 
n 
1 . 2 7  x  10' cells. Infections with this dose were studied 
clinically, serologically and histologically. Agglutination 
reactions with whole cell preparations and precipitation re­
actions with crude protein and ethanolic precipitates of 
protoplasm demonstrated low serum titers. Skin tests with 
the crude protein fraction demonstrated a delayed reaction. 
Infected animals also reacted to soluble antigens from Aureo-
basidium werneckii. Histologically, the infection was simi­
lar to that reported for human phaeosporotrichosis in the 
45 
46 
literature (Mariat ̂  al., 196?» and Di Salvo and Chew, 1968) 
and revealed an excellent cellular response to the isolate 
which could be distinguished from the mycetomas, chromoblas-
tomycosis and sporotrichosis. 
As the data suggest, the rabbit system appears to be a 
realistic model for studying phaeosporotrichosis experimen­
tally. 
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Figure 3» Histological characteristics of sporotrichosis, a 
mycetoma and chromoblastomycosis. A, tuberculoid granulom-
ata in sporotrichosis; B, an asteroid body in sporotrichosis; 
C, a cross-section of a granule from a mycetoma; D and E, 
hyphal fragments in a granule from a mycetoma; P and G, 
sclerotic bodies in chromoblastomycosis (Reproduced from 
Lurie, i963). 
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Figure 4: Morphological characteristics of isolate 873^ and 
a histological picture from an abscess caused by the fungus. 
A, blastospores bom laterally on a hypha (left) and a 
phialid with phialospores (right); B and C, sympodulae with 
sympolulospores; D, an intracutaneous abscess caused by 8736 
in a rabbit. 

